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ABSTRACT : 



PURPOSE: To provide a bright diffusion screen having no reflection of circumference light 
and a high contrast and a liquid crystal display device with high display dignity using it. 

CONSTITUTION: In a diffusion screen, an opening area of light guide part 1 through 
which a display light is passed is made larger at the side of an incidence plane 5 of the 
display light, and a light absorption material is arranged inside of a base material part 2 
surrounding it or at the side of a observation plane 4. This diffusion screen is anranged at 
the front of a liquid crystal panel, and a back light source is made to be virtually a parallel 
light. Because the area of a light absorption part is large at the side of the observation 
plane 4, the absorption efficiency of the circumference light can be made excellent and to 
display in the high contrast can be made possible, and also because the opening area of 
the light guide part 1 is large at the side of the incident plane 5 of the display light, thie use 
efficiency of the display light from the back becomes excellent. Because the 
characteristics in the specific field angle of the liquid crystal panel and the diffusion screen, 
the higher contrast display can be made. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] ; 
[Claim 1] A diffusing screen which has a light guide section which goes to said observation side from 
said plane of incidence at the base material section which has plane of incidence and an observation side 
which counters said plane of incidence, and contains light absorption material, and is characterized by 
opening area by the side of an observation side of said Ught guide section being smaller than opening 
area by the side of plane of incidence. 

[Claim 2] A diffusing screen according to claim 1 with which a refractive index of the base material 
section is characterized by being smaller than a refractive index of a Ught guide section. 
[Claim 3] A diffusing screen according to claim 1 characterized by having arranged a low refractive- 
index layer at least with a refractive index lower than said light guide section at an interface of a light 
guide section and the base material section. 

[Claim 4] A diffusing screen according to claim 1 characterized by having arranged a light reflex layer 
at an interface of a light guide section and the base material section. 

[Claim 5] claims 1 or 2 from which an interface of a light guide section and the base material section is 
the diffusing surface ~ a diffusing screen given in either. 

[Claim 6] A diffusing screen according to claim 3 with which an interface of a light guide section and a 
low refractive-index layer is the diffusing surface. 

[Claim 7] A diffusing screen according to claim 4 with which an interface of a light guide section and a 
light reflex layer is the diffusing surface. 

[Claim 8] claims 1-7 from which an observation side side of a light guide section serves as the diffusing 
surface - a diffusing screen given in either. 

[Claim 9] A liquid crystal display characterized by to have had a light guide section which goes to said 
observation side from said plane of incidence, and for opening area by the side of an observation side of 
said light guide section to have turned a plane-of-incidence side of said diffusing screen to said liquid 
crystal panel, and to have arranged it in this order including a diffusing screen smaller than opening area 
by the side of plane of incidence in the base material section which has the light source which obtains 
abbreviation parallel light, a liquid crystal panel, and plane of incidence and an observation side which 
counters said plane of incidence, and contains light-absorption material. 

[Claim 10] A liquid crystal display according to claim 9 characterized by a converging angle of light 
emitted from the Hght source being 1 5 or less degrees. 



[Translation done.] 
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* NOTICES* 

Japaii Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are hot translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] This invention relates to the diffusing screen for di^ising the light from t^^^^ 
E^d performing piesenting of an image or computer information, especially the diffusmg screen for 

ISizi'SlSe^^his invention relates to the Uquid crystal display used for visual eq^"^^^^;^^ 
Ta display terminal of information machines and equipment, such as a personal computer and a word 
processor, television, and a video monitor. 

[Description of the Prior Art] In recent years, a liquid crystal display is widely applied to an _ 
MoiSion-machines-and-equipment tenninal or a graphic display device as a flat display which 
repSthe Braun tube, and the need has been growing quickly. Although many modes ^e proposed by 
the dSay using Uquid crystal, what is used widely now is in STN mode m TN mode and a passive- 
n^^lrix moldTf Sve-m^trix mold. Although these display modes have many advantages practical^. 
whS an angle-of-visibility property is bad and especially a halftone display is Performed one defect 
on Ae principle of operation, there is a problem that an angle-of-visibihty property falls sharply. 
m004]Ts one view which selves this problem, as shown in JP,58-169132,A, the technology which us^ 
tiie back hght source as parallel Ught irradiation equipment, prepares an optical diffusion element m the 
obse^ation side side of a liquid costal panel, and solves the above-mentioned technical problem is 

[OOotrtoYing^ is the cross section showing the configuration in drawing as for ParaUeUight 
Lradiition equipment and 52, 5 1 is [ a liquid crystal panel and 53 ] optical 

concave lens and the diffusibility light transmission board are used as an ^fi'^al diffiision element^ 
While this invention limits the direction of the light which cames out incidence to a hquid crystal pane 
and displays only using the angle-of-visibility property of the specific direction of a liquid crystal panel, 
since it shows by diffusing this light, it can see the display of a .fod property f^^. ^^^^'^"^^ 
[0006] Moreover, the liquid crystal display using the filter and it which JP,63-95489 A arranges light 
Lbso^tion material about an optical diffusion element around the hole along which display light p jes 
in thJofficial report, and make the outgoing radiation side of light ^^/f^J^^g.^^^^^Vnd^^^^^^ 
[0007] Drawing 16 shows the configuration and actuation of this liqmd crystal display, and the light 
emitted from the light source 61 goes into the filter section 63, after passmg a liquid crystal panel 62^ 
^efilter section 63 consists of transparence resin 64 and a frame 65 which divides it into some field^^^ 
and the surface of the frame itself or a frame shows a Hght absorption property. Moreover, the outgoing 
radiation side oftransparence resin is made into the diffusing surface 66. u- i, 

[0008] Although what carried out incidence abnost at right angles to a filter side ^niong the h^ which 
passed the liquid crystal panel reaches the diffusing surface and serves as display ^y tos mter 
Configuration, the thing without that right is absorbed in the light absorption layer of the frame side. 
Therefore, since only the light which penetrated the liquid crystal panel ahnost perpendicularly is 
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indicated by dispersion, an angle-of-visibility property improves. 

t0009] Moreover, the screen configuration which performs delustering processing on the surface by the 
side of hammer hardening and an observation side by protectiori-from-light nature resin is shown in 
JP,5-325839,A in the perimeter of optical waveguide. 

[0010] Drawing 17 is the perspective diagram showing the configuration of this screen, 71 is the optical 
waveguide prepared corresponding to each pixel 72 of the display screen, and the light emitted from the 
pixel gets across to the field by the side of observation, reflecting the inside of this. 
[001 1] Since delustering processing is performed and the observation side is the diffusing surface, the 
light diffuses and the large display of an angle of Visibility is performed. These diffusing surfaces were 
scattered about also in the extraneous light, and the duty which prevents the reflect lunip by that screen 
surface has also achieved them. It is hardened with the protection-from-Ught nature resin light 73 
between optical waveguides 71. As waveguide, the glass fiber which vapor-deposited the metal around, 
and a fibrous optical fiber are illustrated. 
[0012] 

[Problem(s) to be Solved by the Invention] However, in the liquid crystal display which prepared 
diffusion elements, such as a diffusing screen, in the front face of a liquid crystal panel, in order that it 
might be scattered about and reflected inside and the ambient light which once went into the interior of a 
screen or a diffusion element might carry out outgoing radiation to an observer side again, when this 
hquid crystal display was used in the usual environment, the technical problem that display contrast fell 
remarkably xmder the effect of an ambient light had occurred. 

[0013] This invention aims at offer of the liquid crystal display using a diffusing screen and it with the 
high use effectiveness of display contrast and display light in view of this conventional technical 
problem. 
[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, a diffusing 
screen of this invention has a light guide section which goes in said observation side to the base material 
section which has plane of incidence and an observation side which counters said plane of incidence, 
and contains light absorption material from said plane of incidence, and opening area by the side of an 
observation side of said light guide section makes it smaller than opening area by the side of plane of 
incidence. 

[0015] Moreover, the back Ught source which obtains abbreviation parallel light is used for it while a 
liquid crystal display of this invention uses the above-mentioned diffusing screen for an observation side 
side of a liquid crystal panel. 
[0016] 

[Function] In the diffusing screen of this invention, since the area of the light absorption section is large 
by the observation side side by the above-mentioned configuration, an ambient light cannot go into the 
interior of a screen easily, and can prevent the contrast fall by the re-outgoing radiation of an ambient 
light. Moreover, in the plane-of-incidence side of display light, since the opening area of a light guide 
section is large, the use effectiveness of display light is high, and a bright display can be performed. 
[0017] On the other hand, in the liquid crystal display of this invention, since the above-mentioned / 
diffusing screen is arranged in the front face of a liquid crystal panel, high contrast without reflection of 
an ambient light can be displayed in the large angle-of-visibility range. Moreover, since the back light 
source is abbreviation parallel light, only the property in the specific angle of visibility of a liquid crystal 
panel can be used for a display, and still higher contrast can be displayed. 
[0018] 

[Example] The liquid crystal display of the example of this invention is explained below, referring to a 
drawing. 

[0019] (Example 1) Drawing 1 is the perspective diagram showing the configuration of the diffusing 
screen in the 1st example of this invention. This diffusing screen is arranged so that the lower part may 
be on an image formation sections side, such as a liquid crystal panel, and the upper part may be on an 
observer side. 
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r00201 In drawing, 1 is a light guide section which consists of transparence material, and image display 

^^Ltted in this. The^ening area on the screen of ^ light gmde section 1 j^^^^^^^ sm^ and 
We in respect of [ 4 ] upper observation at the lower plane of mcidence 5. The opening 3 by Ae side ot 
^observation side is the technique of split-face-izing the surface, for ex^ple, or adding the photic le of 
rhXStive index near the surface, and is made into the diffusing surface 2 is the base matenal 
^eSn wS encloses a light guide section 1 from the -d%-d is constituted^^^^ a 
refractive index smaller than it. The material which absorbs the hght is added port^^^^^^ 
r00211 This diffusing screen can fabricate the plastics contaimng for example, light absorption matenal 
£ the configurationlhere tiie hole of a light guide section 1 was vacated. ^-^.^^^ainjhe b^^^^^ 
Action 2, subsequently to this hole can be filled up with plastics with a refractive mdex smaller than it. 

is explained. is tiie cross -^on sh^^^^^ 

Se optical path of the display light which carried out incidence from the lower part of a diffusing screen. 
^Le ropelg la lighf guide section 1 is large in the plane of incidence of display light, much 

&To:r^^^^^^^^^^^ as it is, or incidence of the Ught which carried 

rinL^rfceTaTcJeen perp'endici^ar difection and its direction f near a^ong^s ^^^^ is canned out 
to the interface of a light guide section 1 and the base matenal section 2 like 12 Since the Refractive 
i^dex of the base material section 2 is smaller than the refractive index of a h^t guide se^^t^^^ totel 
reflection of this Ught 12 is carried out, and the reflected light reaches the upside opemng 3. Althou^ 
ope^g 3 sh^befeached by 1 time of total reflection by a diagram, total reflection may be repeated 

?r024tsttotS^^^^ 

and mrns to^ display light to the exterior. Since the incident angle to tiie mterface of a light guide 
SctiTl rd the bie material section 2 does not fulfill tiie conditions of total reflection, tiie light 13 
wS ca^^ o^t incidence from tiie direction from which it separated greatly from ^^P-^^^^^^ 
Section turns into refracted light, goes into tiie base material section 2, ^.^^^/.f ^^.^^ 
material, and does not arrive at the observation side of a screen top. The light 14 which earned out 
incidence to the base material section 2 is absorbed similarly. . . , , j j «;,o<.c 

m?25merefore since only the light emitted almost perpendicularly from the back reaches and diffiises 
Sd S^StoS^^^^^^ in an observation side, even when displaying using a device witii l-ge ' 
XSuty depeSdencii, such as a Uquid crystal panel, a good display property can be acquired from 

moSon° Ae other hand, drawing 3 is the cross section showing the optical patii of ttie ^bient U^t^ 
Sted by tiie screen fr'oiiTi^^ervation side side. In an observation side ^>d«,^moe the^^^^^^^^ 
of a Hght guide section 1 is small, incidence of most ambient lights is earned out to tiie s^/^ce of ttie 
base material section 2 like 15. Although a part is reflected by tiie interface among tins hght, tiie 
rf-mnmino nortion serves as refracted light and enters into the base matenal section 2. 
TO?ncel™ in tiie bL material section 2 is absorbed by tiie "ght abso^^- ^^^^^^^ 

^ this a display is not affected at all. A part is reflected similarly, tiie remaining portion serves as 
refracted Ught, Ld tiie light 16-17 which carried out incidence to opening 3 also enters mto a light guide 

r0028m tiie case of tiie light 16 from which it separated greatly from tiie screen perpendicular 
dfrection, Snce tiie Ught included in a light guide section 1 enters subsequently to tiie base matenal 
section 2 and is absorbed here, there is no effect on a display. 

[00291 In tiie case of the light 17 which carried out incidence to opemng 3 at tiie angle near a screen 
perpeidTcSL direction, tiie refracted light reaches the plane of incidence of a screen, and becomes 
fhe stray light Only what was mostly reflected in the screen perpendicular direction among this stray 
liSit reLhfs again'lhe opening 3 by the side of a screen observation side, and re-outgoing radiation is 
rarried out to it and it becomes the fall factor of contrast. ^ . . i ^ u 

[0^^?heref^re^nce tiie great portion of Ught which was not reflected by tiie mterface is absorbed by 
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the light absorption member of the base material section, there is almost no contrast fall by the ambient 
light. In addition, the amount of reflected lights in an interface does not have the case of the usual 
display which does not use a diffusing screen, and great difference. 

[0031] When critical angle thetaC of the incident Ught from the light guide section 1 of the diffusing 
screen of this example to the base material section 2 makes the refractive index of a light guide section 
the refractive index n2 of nl and the base material section, it is thetaC=sin -1 (n2/nl), and total 
reflection of the light which carries out incidence to an interface is carried out from the field of 1 8 where 
the incident angle theta becomes more than this as shown in drawing 4 . 

[0032] By setting these refractive indexes as a suitable value, it can consider as the thing of a request of 
the display property of a screen. For example, contrast and resolution can be kept good, if the angle field 
by which brings the refractive-index ratios n2/nl close to 1 , and total reflection is carried out is 
narrowed when the angle-of-visibility property of the display device to be used is bad, or when the light 
from the pixel which the distance from the pixel portion of a display device on the back to a diffusing 
screen adjoins distantly is mixed. What is necessary is to make this refractive-index ratio small and just 
to increase the total reflection quantity of light to obtain a bright display on the other hand. 
[0033] When combining this diffusing screen with a liquid crystal panel, it is good to set up a refractive- 
index ratio so that this critical angle may consist of 50 degrees between 65 degrees and 75 degrees still 
more desirably 85 degrees. 

[0034] That close is absorbed by the base material section 2 does not usually have a desirable Hght 
which carried out incidence at right iangles to a screen on the other hand. Therefore, it is good for the 
light guide section side shown in drawing 2 by phi from the conditions to which total reflection of the 
vertical-incidence light to a screen is carried out on the side of a light guide section 1 to set the direction 
of a screen method line, and the angle to make as the range of phi<=90 degree-thetaC. If a value lower 5 
degrees than this is considered as a maximum of phi in consideration of a manufacture margin, the 
breadth of display light, etc., in addition, it is desirable practically. Moreover, although there is 
especially no limit in the lower limit of phi, it is necessary to care about that the thickness of a screen 
required in being small, in order that phi may make small opening area of a light guide section 1 by the 
observation side side increases. 

[0035] About the opening area of a light guide section 1 , if the opening area by the side of an 
observation side is 70% or less of the opening area by the side of the incidence of display light, the 
effect of this invention will be demonstrated once, but as for this value, it is desirable that it is 50% or 
less, and if it is 25 more% or less, the effect of this invention will become perfect. 
[0036] Although this may support each pixel of a display about the size of the light guide section of a 
diffusing screen 1 to 1, since the whole display property changes a lot according to the alignment 
condition of a diffusing screen and a display in this case, it is desirable from the point of the alignment 
margin at the time of manufacture to design so that the hght guide section dot of a diffusing screen may 
correspond partly to one pixel of a display. 

[0037] (Example 2) Drawing 5 is the perspective diagram showing the configuration of the diffusing 
screen in the 2nd example of this invention. Like [ this diffusing screen ] the aforementioned example, it 
is arranged so that the lower part may be on an image formation sections side, such as a liquid crystal 
panel, and the upper part may be on an observer side. 

[0038] Although it differs from the example 1 in this example in that the light absorption section 6 is 
formed only in the surface by the side of the observation side of the base material section 2, the 
configuration of other portions is the same as that of the thing of an example 1 explained above. The 
same number as drawing 1 is given to these same configuration section, and the explanation is omitted. 
[0039] The diffusing screen of this example fabricates transparent plastics in the configuration where the 
hole of a light guide section 1 was opened, for example, obtains the base material section 2, can apply 
light absorption material to that surface, can form the light absorption section 6, subsequently to this 
hole can be filled up with plastics with a refractive index smaller than it, and can produce it by split- 
face-izing that surface. Before forming the light absorption section 6 apart from the base material section 
2 and forming a light guide section 1 , it is also joinable to behind. 
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[00401 Hereafter, actuation of this diffusing screen is explained. First, the display light which carries out 
incidence from the lower part of a screen is considered. Drawing 6 is the cross section showmg the 

optical path of display light. . , . . • i *• 

[00411 Also in this example, since the opening area of a Ught guide section 1 is large m the plane of 
kicidence of display light, much light carries out incidence to a light guide section 1. The upside opening 
3 is reached as it is, or like an example 1, as shown in 21. total reflection of the light which carried out 
incidence in a screen perpendicular direction and its direction of near among this hght is earned out by _ 
the interface of a light guide section 1 and the base material section 2 like 22, and it reaches opemng 3, it 
is diffused here, and turns into display light to the exterior. In addition, it is the same as that of an 
example 1 that total reffection may be repeated several times and opemng may be reached. 
[00421 The light 23 which cairied out incidence to the light guide section 1 at the angle from which it 
separated greatly from the screen perpendicular direction on the other hand advances into the base 
material section 2. It differs in an example 1 , and although a part of light reaches the hght absorpbon 
section 6 and it is absorbed here since there is no material which absorbs the hght here, a part ot hght 
reaches others and opening 3, without being absorbed. j- , j- i 

[00431 Although what carried out incidence at the angle near a screen perpendicular direction also with 
the hght 24 which carried out incidence to the base material section 2 reaches the light absorption 
section 6 and it is absorbed here, there are some which reach others and opemng 3, without being 
absorbed in the light which is not so. . , , j- i » 

[0044] Therefore, when the light from a display on the back is only a hght ahnost perpendicular to a 
screen, the diffusing screen of this example carries out actuation almost equivalent to the thmg of an 
example 1. but from a perpendicular direction, when many Hght shifted is mcluded, resolution may fall 
by the optical leak by the contiguity light guide section, or when a display device with a large angle-of- 

visibility dependency is used, contrast may fall. . , • j o- 

[0045] Next, the ambient Ught irradiated by the screen from an observation side side is explained. Since 
the ambient Ught which carries out incidence to portions other than opemng 3 is absorbed m the 
absorption section 6 like an example 1 except the surface reflected Ught, there is no effect on a display. 
Although the Ught which carried out incidence to opening 3 turns into the stray hght, in this example, 
since the base material section 2 does not absorb Ught, compared with an example 1, re-outgoing 
radiation of a little much Ught is carried out towards an observation side, and contrast falls a little. 
[0046] If this confrast faU makes sufficiently smaU opening area of the light guide section 1 by the side 
of an observation side and area of the Ught absorption section is enlarged enough, it will serve as level 
which hardly becomes a problem practicaUy. As for the configuration of this example, it is desirable to 
use, when the rate that the Ught absorption section occupies to the area of the whole observation side 
becomes 50% or more, and it is stiU more desirable that it is 70% or more. 

[0047] Although this example may be a little inferior in the field of contrast or resolution coinpared with 
an example 1 as shown above, since a production production process is not simplified smce the light 
absorption section requires only the surface of the base material section, or a light absorption object does 
not exist in the interface of the base material section and a light guide section, the total reflection 
property of this portion will become better, and there is an advantage that a display bright as a result is 
obtained. Moreover, the above-mentioned defect is greatly eased by bringmg the display hght from the 
back close to the parallel light ofa screen perpendicular direction. , , u * 

[0048] It is desirable also in this example to set these values as the range shown in an example 1 about 
the opening surface ratio of the Ught guide section in the angle, the observation side 4, and plane of 
incidence 5 from a screen method line of the Ught guide section 1, and refractive-mdex ratio [ of the 
base material section 2 ] and light guide section 1 side. , . ^ r. , -a^ 

[0049] In addition, although the Ught absorption section shall be prepared only m the surface by the side 
of the observation side of the base material section in the above-mentioned explanation, the light 
absorption section may be prepared, for example in the surface by the side of plane of incidence, and the 
Ught absorption section may be prepared in the side which touches a light guide section. Formation of 
the Ught absorption section to these portions has the effect of raising the contrast and resolution of a 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/29/2004 



Page 6 of 10 



display. However, to prepare the light absorption section in the side of a light guide section, it is 
necessary to make it not spoil a reflection property with a light guide section. In this case, the technique 
to which the light absorption section is not applied to but impregnation of the light absorption material is 
carried out from the base material section surface is desirable in the semantics which keeps an interface 
reflection property good. 

[0050] (Example 3) Drawing 7 is the perspective diagram showing the configuration of the diffusing 
screen in the 3rd example of this invention. This diffusing screen is also arranged so that the lower part 
may be on an image formation sections side, such as a liquid crystal panel, and the upper part may be on 
an observer side. 

[0051] Also in this example, like the example 1, 1 is a light guide section which consists of transparence 
material, and opening 3 by the side of an observation side is made into the diffusing surface. Moreover, 
the material which absorbs the light is added by the base material section 2 which encloses this. As for 
the cross-section configuration of a light guide section 1, the opening area in respect of [ 4 ] upper 
observation has become smaller than the opening area in the lower plane of incidence 5 like the example 
1 and the example 2. . 

[0052] The feature on the configuration in this example is to have formed the low refractive-index layer 
7 which consists of material with a refractive index smaller than a light guide section 1 between the base 
material section 2 and a light guide section 1. Although fimdamental actuation of a diffusing screen is 
the same as what is shown in an example 1, since the base material section 2 for the low refractive-index 
layer 7 for total reflection and light absorption is separated, the total reflection property in a light guide 
section interface becomes good. Therefore, the display light which carried out incidence to the light 
guide section 1 can reach the opening 3 by the side of an observation side efficiently, and can obtain a 
bright display. 

[0053] Moreover, since a total reflection property is controllable by modification of the refractive index 
of the low refractive-index layer 7, also when adjusting a total reflection angle according to the angle-of- 
visibility property of a back display, desired display brightness, etc. compared with an example 1, it is 
not necessary to change the material of a light guide section 1 or the base material section 2, and there is 
also an advantage that a design change becomes easy. 

[0054] For example, what is necessary is to set up more greatly the refractive index of the low 
refractive-index layer 7, to enlarge a refractive-index ratio with a light guide section 1 to use for a 
display the light in which the angle-of- visibility property of a display device on the back carries out 
incidence to a screen from across bad, for what is necessary to be just to make small the angle range 
where total reflection occurs, and to make small the refractive index of the low refractive-index layer 7 
and just to enlarge the angle range of total reflection to obtain a bright display finally in respect of a 
screen. 

[0055] In addition, the light the refractive index of the low refractive-index layer 7 once carried out 
[ light ] incidence to the base material section 2 since in addition to the light guide section 1 the low 
refractive-mdex layer 7 carried out total reflection also of the light from the base material section 2 
when smaller than the refractive index of the base material section 2 stops being able to leak to a light 
guide section 1 easily. Consequently, vmnecessary Ught stops being able to arrive at an observation side 
easily, and also produces the advantage that contrast improves. 

[0056] This diffusing screen can be filled up with the transparent plastic material which fabricates the 
plastics containing for example, light absorption material in the configuration where the hole of a light 
guide section 1 was vacated, obtains the base material section 2, subsequently to this hole, applies and 
hardens plastics with a refractive index smaller than it etc., forms the low refractive-index layer 7, and 
forms a light guide section 1 further, and can produce it by split-face-izing the surface by the side of that 
observation side. In this case, the observation side side surface of a low refractive-index layer may also 
be split-face-ized. 

[0057] The low refraction layer 7 may be formed in the surface by the side of observation sides other 
than the side of the base material section 2, and plane of incidence using a dip method etc. Since a film 
with a thickness of several micrometers to about about ten micrometers is sufficient as the low 
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refractive-index layer 7, compared with the light guide section 1 and the 

are bulk, the selection width of face of a material or the formmg method is wide, and the characteristic 
of screen can be adjusted above comparatively easily by this example. ■ r 

[0058] In this example, it is desirable for critical angle thetaC of the total reflection in the 1^^* g^«i^ 
sectioi side to set each parameter as the same range as what was shown m ^^/''^^^^l'.^^^''^^^^. 
points which become settled with thetaC=sin -1 (n7/nl) with the refractive index nl of a light guide 
section and the refractive index n? of a low refractive-index layer differ m an example 1 
100591 fExample 4) Drawing 8 is the perspective diagram showmg the configuration of the ditlusmg 
icreen oTSi exaii^lT^s inveStio^. This example forms the light absorption section 6 on^y m tiie 
surface by the side of not thebase material section 2 whole but the observation side m an example 3 
[00601 Although fundamental actuation of this example is the same as that of an example 3 almo^^ smce 
Ihe hit absorption section 6 is formed only in the observation side surface of the base ^atena^s^^^^^^^ 
2 it is a little inferior in the field of contrast or resolution compared with an example 3 for the reason 
explained in the example 2. However, since what is necessary is to form the light absorption section 6 
onty^n theCface of the base material section 2 at this example, there is an advantage tiiat a production 
production process is simplified. Moreover, the above-mentioned defect is greatly ejsed by bnn^S 
display light from the back close to the parallel light of a screen perpendicular direction, or enlarging 
surface ratio of the light absorption section by the side of an observation side. ^„„fi„,^tinn nf 

[0061] It is desirable to use, when the rate that the light absorption section occupies the conflation of 
this example as well as an example 2 to the area of the whole observation side becomes 50 /o or more, 
and it is still more desirable that it is 70% or more. About other parameters, it is good to set it as the 
range shown in the example 1 . . • *u 

[0062] In addition, it may not matter even if it prepares the hght absorption section in the plane-of- 
incidence side surface of the base material section 2 also in this example, and the light absorption 
section may be prepared in the side which touches a light guide section. Formation of the h^t 
absorption section to these portions has the effect of raising the contrast and resolution of ^ display .^ 
Since the low refractive-index layer 7 encloses the light guide section side by this example especially, 
also when the hght absorption section is formed in the base material section side, the fall of a total 
reflection property is hardly produced. .c.i. j -rc • 

[0063] (Example 5) Drawing 9 is the perspective diagram showing the configuration of tiie (hffusmg 
screen of the 5th example of this invention. This example forms the light reflex layer 8 which consists of 
a metal membrane or white pigments, such as aluminum and silver, etc. instead of the low refractive- 
index layer 7 in an example 3. * ♦„! ~fl-.,.rir.r, 
[0064] In the example 3. since reflection in the side of a light guide section 1 was the total reflection 
based on the refractive-index difference of an interface, the light from which it separated greatly from 
the screen perpendicular direction did not fiilfiU total reflection conditions, but close was absorbed by 
the base material section 2. the display Ught which carried out incidence to the light guide section 1 
since the incident angle was not concerned for it and the light which earned out incidence was reflected 
in the side of a light guide section 1 in this example - all can ahnost reach the ppenmg 3 by the side of 
an observation side, and a brighter display can be performed. . ■ ^^t^tv.^ 
[0065] On the other hand, about an ambient Ught, also in this example, most carnes out mcidence o the 
base material section 2, and is absorbed. Since the reflector formed in the side of a light g"»de ^^^^^^^^^^^ 
has turned to the direction of reverse in the observation side 4 with the taper configuration Altiiough the 
hght which carried out incidence is not directly reflected by the hght guide section 1 towards the 
exterior from an observation side side, since this light reaches plane-of-incidence side opemng of a hght 
guide section and turns into the stray light, without being absorbed, compared with an example 3 re- 
outgoing radiation of a little much light is carried out to an observation side side, and confrast falls a 

[00661 If this contrast fall makes sufficientiy small opening area of the light guide section 1 by tiie side 
of an observation side Uke an example 2 and an example 4 and area of the light absorption section is 
enlarged enough, it can be made into the level which does not become a problem. Moreover, it is 
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desirable to use, when the rate that the light absorption section occupies the configuration of this 
example as well as an example 2 and an example 4 to the area of the whole observation side becomes 
50% or more, and it is still more desirable that it is 70% or more. 

[0067] in this example , since there be no angular dependence in reflection in the side of a light guide 
section 1 , it be unsuitable to intercept the light of the direction of slant , but the case where it use 
combining the display object which do not have angle of visibility dependencies , such as the Braun 
tube , for example , and in the caise of a liquid crystal panel with an angle of visibility dependency , 
when an illumination light be make only into the light of a screen perpendicular direction , there be the 
features that a display brighter than the above-mentioned example can be obtain . 
[0068] (Example 6) Drawing 10 is the perspective diagram showing the configuration of the diffusing 
screen of the 6th example of this invention. This example forms the light absorption section 6 only in the 
surface by the side of not the base material section 2 whole but the observation side in the diffusing 
screen of an example 5. 

[0069] Since the light absorption section 6 requires only the surface of the base material section 1, this 
example has the advantage that a production production process is simplified. On the other hand, since 
there is no light which passes this portion in the diffusing screen which prepared the light reflex layer in 
the side of a light guide section 1, and carries out incidence to the base material section 2, this example 
shows the display engine performance almost equivalent to the diffusing screen shown in the example 5. 
When the light absorption section 6 is formed only in the surface by the side of the observation side of 
the base material section, in the thing based on the total reflection shown in the example 1 - the example 
4, a display property deteriorates a little, but since there is almost no deterioration of a property at this 
example, especially the configuration that forms a light absorption layer in the surface of the base 
material section in the diffusing screen which prepared the light reflex layer in the side of a light guide 
section is leading. 

[0070] In addition, also in which [ above-mentioned / six ] example, when the specular reflection light 
on the surface of a screen needs to be reduced, diffusion process is performed also in the light absorption 
layer formed the observation side side of the base material section 2, or on it, and all the reflected lights 
fi-om the screen surface should have been made just to carry out scattered reflection. 
[0071] Moreover, although the diffusion property was given to display light by making the screen 
surface into the diffiising surface in the six above-mentioned examples, this can acquire the effect almost 
same also as the diffusing surface for the side of a hght guide section by split-face-ized processing etc. 
In this case, both diffusibility may be used together although the diffusibility of the light guide section 
side can also be used independently. 

[0072] (Example 7) Drawing 1 1 is the perspective diagram showing the outline configuration of the 
liquid crystal display of this invention. In drawing, the back light section in which 31 emits abbreviation 
parallel light, and 32 are the liquid crystal panels inserted into two polarizing plates 33-34, and, ahead 
[ the ], the diffiising screen 35 shown in the example of one of the above is arranged. Any of a active- 
matrix mold with switching elements, such as passive-matrix molds, such as super twist pneumatic 
(STN), a thin film transistor (TFT), and diode, can also be used for a liquid crystal panel. 
[0073] Drawing 12 is a cross section explaining oufline actuation of this liquid crystal display. Incidence 
of the abbreviation parallel Ught emitted from the back light 31 is carried out almost at right angles to a 
liquid crystal panel 32, and it is transmitted as it is in the inside of a liquid crystal panel. 
[0074] Although an angle-of-visibility dependency exists in the optical property of a liquid crystal panel 
32, since the light which passes a liquid crystal panel 32 in this invention is an abbreviation parallel light 
almost perpendicular to a panel side, a display is performed only using the property of the perpendicular 
direction of a liquid crystal panel. This light reaches a diffiising screen 35, after carrying out outgoing 
radiation of the liquid crystal panel, but since this diffusing screen has a spreading effect in that 
outgoing radiation side or interior as shown in the above-mentioned example, outgoing radiation of the 
final display light is carried out in all the directions. 

[0075] Therefore, when seeing the liquid crystal display of this invention, the display which used the 
transverse-plane property of a liquid crystal panel from all directions can be seen. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/29/2004 



Page 9 of 10 



[0076] On the other hand, since the most is absorbed with a diffusing screen as explained to the above- 
mentiined example, an ambient light 36 does not have a bad iif u^nce on ^ display. ^ addition 
although space has opened between the hquid crystal panel and the diffiismg sween on acpoimt of 
explanation in drawing 12 , the field of the resolution of a display to this space has desirable how to 

[0077] When the light from the back light section is not a perfect parallel light, since it will be mixed by 
tiie tiine display contrast falls with the angle-of-visibility property of a liquid crystal panel or the light 
which passS the contiguity pixel reaches a diffiising screen, the problem that display resolution falls 

[0078] Drawing 13 is as a result of [ of having carried out the simulation of the relation of conti^t to the 
converging angle to TFT mold liquid crystal and two sorts of STN mold liquid crystal ] count. 
[0079] In TFT mold liquid crystal, when a converging angle is 15 degrees, 200 to 1 or more venj^good 
contrast is acquired, but a predominance over a STN mold is aUnost lost per 25 degrees, and if 30 
degrees is exceeded, 50 to 1 or less will be the contrast. , - ,^ _ 

[0080] On the other hand, in the case of STN mold hquid crystal, a convergmg angle seldom falls to 
about 15 degrees, but as for contrast, per 25 degrees shows that tiie fall of contrast becomes large. 
[0081] Therefore, from the field of display conti-ast, the convergmg angle of a back hght has 25 or less 
desirable degrees, and is still more desirable. [ of 15 or less degrees ] However, the convergmg angle of 
25 to 30 deiees can also be used to make display brighhiess bright with TFT mold liquid crystal. 
[0082] Although the angular distiibution of light source light reinforcement performs it within a 
converging angle, assuming the above-mentioned count that are uniform and the quantity of light is set 
to 0 the angle beyond a converging angle, in the actiial Ught source, the quantity of light in a 
circumference angle is not necessarily 0. In this case, if a convergmg angle is defined as the angle from 
whi<ih optical reinforcement becomes half [ front ], the examination result of the above-mentioned 
desirable converging-angle range can be applied ahnost as It is. r.u a ' - 

[00831 When the light from a back light is not a perfect parallel hght, the light of the adjoimng pixel is 
mixed and the problem that resolution falls is also generated. prawmgJ4 is ^ cross section for 
explaining this phenomenon. In drawing, 32 is a liquid crystal panel and consists of the glass substi-ate 
44-45, a polarizing plate 46-47, and a liquid crystal layer 41. , .. ^ . ^„^u 

[0084 the contiguity pixel 42-43 in the hquid crystal layer 41 - since the light passing through each 
center can consider the case where the same point is reached in the plane of incidence of a diffi^mg 
screen 35 to be a resolution limit, if the sum total of the thickness of p the top glass substiate 44 of a 
hquid crystal panel, and a polarizing plate 46 is set to d, marginal angle alpha' within glass will be set to 
alpha -sin- 1 (p/2d) in a pixel pitch. . , i u • „ 

[0085] The pixel pitch p is [ the thickness of 0.7mm and a polarizing plate of marginal angle alpha in 
glass ] 9.6 degrees when the thickness of 300 micrometers and glass is 0.2mm Since the incident hght 
to a hquid crystal panel 32 is refracted at the time of the incidence, it can ask for the marginal angle 
alpha of the light emitted from a back light using the relation of sin(alpha)/sm(alpha ) =n firom above- 
mentioned alpha- and the refractive index n of glass. When the refractive index of glass is 1.5, alpha 
corresponding to above-mentioned alpha' becomes 14.5 degrees. _ .i, c ,^ „f r.c„i„rinn 

[0086] Therefore, in the case of the liquid crystal panel shown m the above from the field of resolution, 
he converging angle of a back light has 15 or less desirable degrees. In addition, also when the pixel 
pitch of a lUd c^^stal panel, thickness, a refractive index of glass, etc. differ from the above-mentioned 
example, it thinks the same way and the hmit of a converging angle is searched for. Moreover what is 
necessary is just to consider a pitch p to be the pitch of the group of three color pixels in the above- 
mentioned count with color display liquid crystal. In addition, in the case of the actiial light source, a 
converging angle is defmed as an angle from which optical reinforcement becomes half [ front ], but 
since the light of the angle exceeding this converging angle exists somewhat, if a converging angle is set 
or less [ of alpha required in the above-mentioned count ] to 2/3, still better resolution can be displayed. 
[0087] It is necessary to set the converging angle of the light source below to a small thing among the 
angles desired from confrast and resolution. Exti-acting the converging angle of light source light 
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illuminates alternatively again by the light of the direction where the permeability of a liquid crystal 
panel or a diffusing screen is high, it raises the efficiency for light utilization as the whole, and it also 
has the advantage that a bright display can be performed by power saving. This advantage is remarkable 
when what is shown in examples 1 -4 as a diffusing screen is used. 

[0088] In addition, although the display light which carries out incidence to a diffusing screen shall be 
distributed from displays, such as a liquid crystal panel, centering on a screen perpendicular direction in 
the seven above-mentioned examples, this is not limited in this way, and even if the medial axis of the 
incident light to a screen leans, the effect of this invention is demonstrated similarly. In this case, what is 
necessary is to lean the light guide section in a diffusing screen according to the direction of incident 
light, and just to form it. 
[0089] 

[Effect of the Invention] The diffusing screen of this invention as mentioned above in the base material 
section which has plane of incidence and the observation side which coxmters said plane of incidence, 
and contains light absorption material Since it has the light guide section which goes to said observation 
side and the opening area by the side of the observation side of said Hght guide section makes it smaller 
than the opening area by the side of plane of incidence from said plane of incidence Since the area of the 
light absorption section is large by the observation side side, an ambient light cannot go into the interior 
of a screen easily, and can prevent the contrast fall by the re-outgoing radiation of an ambient light. On 
the other hand, in the plane-of-incidence side of display light, since the opening area of a light guide 
section is large, the use effectiveness of display Ught is high, and a bright display can be performed. 
[0090] Moreover, it can use only the property in the specific angle of visibility of a liquid crystal panel 
for a display, and can display high contrast further while it can display high contrast without reflection 
of an ambient light in the large angle-of-visibility range, since the back light source which obtains 
abbreviation parallel light is used for it while the hquid crystal display of this invention uses the above- 
mentioned diffusing screen for the observation side side of a liquid crystal panel. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 *^** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 
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[Drawing 5] 
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[Drawing 10] 
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)rawing 141 
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